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Development of Super-High Performance Antireflective Coatings Using

Fluoride Nanoparticles

Tsuyoshi MURATA

In the past ten years, requirements for antireflective (AR) coatings are becoming higher in various
technical fields. On the other hand, an ultralow refractive index is advantageous to improve
performances of optical coatings. We examined a sol-gel method to form a porous fluoride layer with ultra-
low refractive index and succeeded in developing a unique process to form AR coatings with ultra high
performances. Since the coatings formed by our process consist of magnesium fluoride nanoparticles, we
call them “nanoparticle coatings.” In our study, it has been confirmed that the MgF, nanoparticle
coatings with ultra-low refractive indices are extremely effective to improve laser exposure durability,
reflectance, bandwidths and angular performances of AR coatings. Now, this technology has been
adopted not only on the projection lenses of semiconductor exposure apparatuses but also on the
interchangeable lenses for digital cameras and objectives for microscopes because of its high AR

performance and high productivity.
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